Solubilization of rat lung vasoactive intestinal peptide receptors in the active state. Characterization of the binding properties and comparison with membrane-bound receptors.
We demonstrate here that rat lung membrane vasoactive intestinal peptide (VIP) receptors can be extracted in the active state using digitonin. Sepharose 4B gel filtration chromatography was utilized to demonstrate the formation of specific binding complexes between 125I-VIP and solubilized receptors. A rapid soluble receptor assay was established to separate 125I-VIP-receptor complexes from free 125I-VIP, which entailed differential precipitation of the 125I-VIP-receptor complex with polyethylene glycol and bovine gamma-globulin. Using this assay, several detergents were tested for their suitability to extract active VIP receptors, and most favorable results were obtained with digitonin, as judged by specific binding of 125I-VIP to the solubilized receptors. Time course studies indicated that the binding of 125I-VIP to digitonin extract was more rapid than to rat lung membranes. Scatchard analyses of competitive binding data indicated the presence of two classes of binding sites in the digitonin extract, as in the membrane. The values for the dissociation constants (Kd) were 200 pM for Class I and 8 nM for Class II receptors while the values for binding capacity (Bmax) were 200 and 2300 fmol/mg for Class I and II sites, respectively. Although the binding parameters of the two classes were similar to those in the membrane, the pharmacological properties were different, as evidenced by the inability of rat growth hormone releasing factor, a potent VIP agonist in the membrane, to displace specifically bound 125I-VIP from solubilized receptors. The ability to solubilize active VIP receptors represents an important step toward purification of the functional protein.